1999.
The brightness temperature maps reflect the patterns of soil moisture expected from rainfall and are consistent with values of soil moisture observed at the research sites within the SGP99 study area and with previous measurements in this area. The data add to the resources for hydrologic modeling in this area and are further validation of the technology represented by ESTAR as a potential path to a future mission to map soil moisture globally from space.
L-band brightness ternperature over a swath about 50 km wide and about 300 kin long extending west from Oklahoma City to El Reno and north from the Little Washita River watershed to the Kansas border.
ESTAR flew on the NASA P-3B Orior_ aircraft at an altitude of 7.6 km and maps were made on 7 day, s betxveen July [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] 1999 . The brightness temperature maps reflect the patterns of soil moisture expected from rainfall and are corlsistent with values of soil moisture observed at the research sites within the SGP99 study area and with previous measurements in this mea. The data acid to the resources for hydrologic modeling in this area and are further validation of the technology represented by' ESTAR as a potet_tial path to a future mission to map soil moisture globally from space.
INTRODUCTION
The Southern Great Plains (SGP) experiment in July, 1999, was one of several recent experiments in Oklahoma designed to gain insight into passive techniques for future remote sensing of soil moisture from space [1] [2] [3] [4] . The participationof ESTAR (Electronically ScannedThinned Array Radiometer)in these experimentsis significant becauseESTAR representsan emergingremote sensingtechnology, called aperturesynthesis, with the potentialto enablethe measurement of soil moisturefrom space. The measurement of soil moisture from spacepresentsa significant technologicalchallengebecausethe measurementis optimally done at the long wavelength end of the microwave spectrum. Long wavelengthspermitpenetrationinto the soil andmitigatethe effectsof roughness andvegetationcanopy.
The window at 1.4 GHz (L-band) set aside tot passive use appear,; to be a good compromise between sensitivity to soil moisture and other issues such as Faraday rotation in the ionosphere and antenna size [5, 6] . However, the antennas required in orbit to achieve good spatial resolution are large. Pot example, to obtain resolution of 10 km at 1.4 GHz would require an antenna tnore than 15 tneters in diameter at 800 kin altitude [7] .
Although progress is being made on engineering isstles associated with putting a large L-band radiometer in space for remote sensing [7] [8] [9] [10] [11] , the reality in the near term is a sensor at C-band such as the Figure 3 is a sequence of all the images made in SGP99 (July 8, 9, 11, 14, 15, 19 and 201) . The images on July 8 and 9 were made at the beginning of the experiment and are represemative of a relatively dry study area. A large rain event (over 100 mm of rain at E1 Reno) occurred on the evcning of July 10. Most of the study area received rain with the exception of the southeast corner. The effect of this exception can be seen in the brightness temperature in the lower right-hand corner of the images which continues to increase from July 9 to 20. In contrast, the remainder of each image shows a decrease in brightness temperature after the rain event. There was no further rain during the experiment and this is reflected in the maps for July 14-20 which show a progressive increase in brightness temperature indicative of drying in.the study area.
In the map for July 20 the moisture associated with the network of rivers is evident. Also, evidence of the Cimarron River and Canadian River can be seen in the maps for July 9 and 15 (near the center).
To obtain a more quantitativeevaluationof the images,a comparisonhas been madewith soil Unfortunately, the effect of the rainfall event on Julyl0 is not represented in the data. The rain event itself was missed due to equipment problems (see Table I ) and reliable data were not collected until July (CF), which is consistent with the variation of land surface
Finally, in 1999, there were no data for the Central Facility for July 14 and there were no ESTAR data over El Reno on July 8.
CONCLUSIONS
The L-band measurements of brightness temperature made by' ESTAR during the Southern Great
Plains experiment in 1999 reflect the spatial and temporal patterns of soil moisture within the study area. Remole Sensing, Vol. 27 (#2) pp. 193-199, March, 1989. [9] C.T. Swift, D.M. Le Vine and C.S. Ruf. "'Aperture Synthesis concept in microwave remote sensing of the earth",IEEE Trans on Microwave Theory and Tech., Vol. 39 (# 12), pp. 1931 -1935 , 1991 [10] M. 
